NATIONAL TRANSPORTATION SAFETY BOARD

DEPARTMENT OF TRANSFORTATION
WASHINGTON, D.C, 2059

Kr. Tavid D. abemes

Acting Administrator

Federal Aviation Administration
Department of Transportation
Washington, D. €. 20590

Dear ¥r. Thomas:

It has come to the Bozrd's attenticn that operation of aircraft
povered by the Rolls-foyce Dart engine/Douty Robtol propeller installation
under a negative "z" condition, even at only -0.lg for no longer than two
seconda, can cause sutomatic propeller feathering.

This is a potentially hazardous oparabional characteristic unlsss
the crew is Forevarnad of the reascn for such auto-feathering and of tae
appropriate corrective action. Without this awareness, the unexpected
loss of power and/or the sudden asywmetric pewer condition could be
serious, especlally if the triggering negavive ”g” were a resuly of
atmospheric turbulence when aircraft control might already be maqunul
In addition, there is the possibility of engine failure as a resulb
the overtempesravure that would accorpany auto-Teathering under these con-
diticns, if prompt remedial action is not taken.

The automatic feathering systems In question are designed to Initiave
autowloabhnrlnz when two basic conditions are met: (1) ceckpit power
lever sstbtinzg is above that representing a cerbtailn crulse range rpm, and
(2) the engine torquemeter oil pressure is below a trigzering vulu
usually scot at 50 psi. In vddi*#on, there ig an interlock arraniement
in the Wwin-enzine installaticn so that auto-feathering action con take
place only if not already initizted in the cther propelizr. Houever,
there are tuo four-engine aireraft, the Vickers Viscount and the
de Havilland avgosy &i/-650, in which a“atow»f’cati'l&‘rin; cun take placte in
all four propsller systems simnliacnecusly under these conditions

The reduced engine oll prassure ucccmnanyLnP nezative "g" opsration
i3 ths auto-Teather tripzering elament. Rillg-doyme “ab been cozinizund
of this inherenlt characteristic of the Lort oll systeom, end publishmd
informabion thereof in a lerch 19C5 revision to the varlous Dari engine
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model operating Instructicns, in the follcuing manner:

Wezative 'g!' meneuvers should he avoide
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in the toraue measuring system.m
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Mr. David D. Thomas (2)

However, there has besn a laclk of followbhrough in appropriately
apprizing the flightcrews of tnis auto-feathering mode, It is consldercd
that this information showld be in the epplicable Alrplane Flight Neanuals
in congenance +ith the intent of Ssetion 25,1501 and of Paragraphs
25,1581 {c) and 25.1587 (¢) (k) of the Federal Aviation Rsgulations.

T4 is therefore reconmended that all operators of the affected
aireraft types be expediticusly advised on this matter, and that followup
action be accomplished for twin-engine installations in the form of
Airplane Flight Hanual revisions aleng the lines of the above-quobed
Rolls-Royce adviscry. For the four-engine installations, the reconmmended
method of accomplishing the basic purpose is to prescribe deactivation of
the aubo-feathering sysbems when turbulence is encountered, or at any
other time negative "z" operation might be anbicipated. This second
method is sugzeslad as an alternabive, or supplemental, method for the
twin~ensine Installations.

The knoan affected aircraft operational in this counbry are the
Gromman Gulfstream G-159, the Fairchild I'-27, the Falrehild Hiller Fi-227,
the Vickers Viscount, the Convair €00, the Convair 613, the de Havilland
Argosy H-650, and the Nihon T8-11. C(lose to 500 aireraft are involved
among these types.

The above recommended measure, of making these nagative "g"
powerplant phenomena and operating technlques coimon bEaciledse among
operational peaple, ls conszidsred the optimmm action to be taken ab
this time for currently ceriificated sircraft. In coasldeoration cf
future certifications, it is presumad thab, under a comparatively retent
addition to the TAR's, twbine-povered alrcraft will no loager be
cervificalzd with poverplant opsration as sensitive bo nngative gt
forces. Szoticn 25.939, "Turbine Inzine Operating Choracterisiles,”
nov is sddibionally specific in this area by stating thut no hazardous
nalfunction may occeur under nepative accelerablion and thatb "This nust
be shown for the gresilest dvration axpacted for that acceleration.”
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ficabtion proceedings, rezarding
iness is, of course, involved
to susteined nsgative
seration in exbreme twrbulsnce, with the
raductions in fuel and oll pressurss. It
: tudzs and ¢orations necative Mg,m
> made, conld ba obtained from flight
urbnlence @nCoWLers.,
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A recent alrline experlenCo serves as a Case
scme cauge of our concern. an ALy YHest 5-27 :
turbulence on November 6, 1968, during an insbtrument epproach to Horth

L
Pend, Urezon. legeative Wgh and auto-festhering of the right propaller



were experienced. Fassenger injury was sustained as a result of the

violent yuw induced by the aute~Iealy fring Avparéntly, prommt cor-
rective actin by the pllob was '.I'v:‘;, 1y yesronsible in ':.v:.‘:‘blﬂ"’ 4

serious epccident. Zut iF the pilot hr_ﬂ boon foratarncd with the aforew
mentlened negative Rg" advisery, it is likely that he would have bea
forearned sU&ianu'l vy 1o have circuwvenited the sudden avto-feathsring
and yoi.

A Poard represontative has discussed the foreguing with pers cnnel
of your Flizht Sten ds Service in Hew York as well as here in
Washington. Our technleal staff is avallable to provide you witn
 further infohna‘t.ion or aosistance ug reguired.

Sincersly yours,




